Introduction {#Sec1}
============

Persistently high levels of aggressive, oppositional, and impulsive behavior in young children are serious risk factors for negative developmental outcomes in adolescence and adulthood (Broidy et al. [@CR9]; Burke et al. [@CR10]). If left untreated, conduct-disordered behavior in young children can lead to serious difficulties in broad areas of functioning including difficulties in family, peer, school, and community interactions (Broidy et al. [@CR9]). Long-term costs for education, mental health services, justice and social services are estimated at ten times higher for children with disruptive behavior disorders compared to children with no problems (Lee et al. [@CR29]; Scott et al. [@CR38]).

Early interventions are necessary to reduce the risk of serious disruptive behavior in adolescence and adulthood (Aos et al. [@CR5]; Heckman [@CR27]). Psychosocial interventions are considered the most effective treatment strategy for young children and their parents (Comer et al. [@CR16]; Eyberg et al. [@CR21]), however, to provide such treatment, adequate early screening of behavioral problems in children is necessary. Parent rating scales are the most efficient and commonly used method for screening behavior problems in young children (Funderburk et al. [@CR24]).

Eyberg Child Behavior Inventory (ECBI) {#Sec2}
--------------------------------------

The ECBI (Eyberg and Pincus [@CR19]) is widely used for early screening of disruptive child behavior within both clinical and research settings. The ECBI is a parent rating scale, designed to measure the level of disruptive behavior in children aged between 2 and 16. The ECBI has several strengths. Firstly, the ECBI has been shown to be sensitive in measuring the effect of treatment on disruptive behavior problems (Eisenstadt et al. [@CR17]; Nixon et al. [@CR32]). Secondly, the ECBI is short (36 items) and easy to complete. It contains short and concisely described child behaviors with little room for interpretation, which makes it easy to understand. Contrary to more comprehensive instruments like the 100-item Child Behavior Checklist (CBCL; Achenbach and Rescorla [@CR2]), the ECBI requires less concentration to complete. Therefore, the ECBI is particularly suited for screening in lower educated families. Moreover, the ECBI is unique in its use of two different scales to assess disruptive child behavior: the Intensity Scale (IS) and the Problem Scale (PS). For each item, parents are asked how often their child displays this behavior (IS) and whether or not they find this behavior problematic (PS).

The ECBI has been translated into several languages and is used across the United States (US) and Europe. The ECBI is also used in Japan, South Korea and China. The reliability and validity of the ECBI is supported in over 20 studies across cultures and countries (e.g. Funderburk et al. [@CR24]; Sivan et al. [@CR39]). High internal consistency of the two scales (alphas \> .90), has been demonstrated in several socio-demographic subgroups (Colvin et al. [@CR15]). There is evidence suggesting the ECBI has good retest reliability (*r* = .75) over a 10 month period (Funderburk et al. [@CR24]). Normative data from community samples are available (Colvin et al. [@CR15]) and indicate that mean ECBI scores are considerably lower in Northern European countries, including Sweden (ECBI IS mean = 88.2; Axberg et al. [@CR6]) and Norway (ECBI IS mean = 89.9; Reedtz et al. [@CR36]), compared to the US (ECBI IS mean = 96.6; Colvin et al. [@CR15]).

There is also evidence that the ECBI Intensity Scale correlates strongly with other well-known questionnaires assessing child behavior problems, such as the CBCL (Achenbach and Rescorla [@CR2]) and the Strengths and Difficulties Questionnaire (SDQ; Goodman [@CR25]), suggesting good construct validity. In a non-clinical Swedish sample of children between 3 and 10 years of age correlations between the ECBI Intensity Scale and the total difficulties scale of the SDQ were 0.68 (Axberg et al. [@CR6]). In a clinically referred US sample of children between 4 and 16 year of age correlations between the ECBI Intensity Scale and the CBCL Externalizing Behavior scale were 0.75 (Boggs et al. [@CR8]). In line with the expectations, correlations with scales measuring internalizing behavior problems were lower than correlations with scales measuring externalizing behavior problems (Axberg et al. [@CR6]; Butler [@CR13]). With regards to the discriminative validity of the ECBI, in the clinically referred US sample as described by Weis and colleagues ([@CR44]), the Intensity Scale distinguished between groups of children with no significant externalizing problems, children with inattentive and oppositional behavior symptoms, and children with more serious behavioral problems.

Although the ECBI is widely used, and the evidence for validity across countries is strong, no evidence regarding the psychometric properties of the ECBI is available in the Netherlands and most other European countries. Adequate use of the ECBI for screening and treatment evaluation purposes requires knowledge regarding its psychometric properties in a Dutch community and clinical population. The goal of the present study was to examine the psychometric qualities of the ECBI scales in terms of internal consistency, test-retest reliability, reproducibility, convergent, divergent, and discriminative validity. We investigated these psychometric properties in two samples: a community sample and a clinical sample. Considering the international evidence suggesting that the Intensity and Problem Scales of the ECBI have good psychometric properties, we hypothesized that we would find similar results.

Dimensionality of the ECBI {#Sec3}
--------------------------

The ECBI is a screening tool with established cut-offs (Eyberg and Pincus [@CR19]) and is primarily designed to assess a single dimension of disruptive behavior problems (Colvin et al. [@CR15]; Eyberg and Robinson [@CR20]). However, the ECBI contains items that reflect the symptoms of Attention Deficit Hyperactivity Disorder (ADHD), Oppositional Defiant Disorder (ODD), and Conduct Disorder (CD) as described by DSM-5 (American Psychiatric Association [@CR4]). Evidence regarding the factor structure of the ECBI Intensity Scale is inconsistent. Burns and Patterson ([@CR11], [@CR12]) identified three clinical meaningful dimensions of the ECBI within a community and clinically referred US sample: Inattentive Behavior, Oppositional Defiant Behavior Toward Adults, and Conduct Problem Behavior. These findings suggest that the ECBI can be used to differentiate between behavior disorders within the externalizing behavior spectrum (Weis et al. [@CR44]). This three-factor structure was replicated in several studies including community and clinical samples, and demonstrated both predictive and discriminant validity (Axberg et al. [@CR6]; Weis et al. [@CR44]).

Other researchers, however, failed to replicate these results. Gross et al. ([@CR26]) found more support for the validity of the ECBI as a one-dimensional measure for child behavioral problems. More recently, in a community sample, including low income families from different cultural backgrounds and of different ethnicities Butler ([@CR13]) failed to replicate the results for a three-factor structure of the ECBI and suggested that these factors are not used for screening and treatment outcome research.

Previous studies exploring the factor structure of the ECBI used factor analysis. However, factor analysis is correlation-based and strongly dependent on the study sample used. Results may therefore vary from sample to sample. Currently, the three-factor structure of the ECBI is not used in treatment outcome research, and there is still a preference for using the ECBI as a one-dimensional scale for measuring child disruptive behavior (Comer et al. [@CR16]; Michelson et al. [@CR31]). Additional research on a larger sample of children is however needed to shed light on the preferred unidimensional use of the ECBI Intensity and Problem Scales. The use of a larger sample would provide the opportunity to apply modern methods of scale validation, such as Rasch analysis or Item response theory (IRT) analysis, which produce results that are less sample-dependent.

In summary, the other goal of the study was to test the one-dimensional structure of the ECBI scales using modern test analysis techniques to provide more information on the dimensional structure of the ECBI.

Method {#Sec4}
======

Participants and Procedure {#Sec5}
--------------------------

Two samples were included in the present study, a community sample (*n* = 326) and a clinically referred sample (*n* = 197). Informed consent was obtained from all individual participants included in the study.

### Community Sample {#FPar1}

To assess behavior problems in a community sample, parents were recruited at child day care centers, primary schools and through social networks in several regions of the Netherlands. Teachers or day care workers provided parents with the ECBI and an additional demographic questionnaire was used to obtain background information about the informants and the children in the study. In this sample undergraduate students distributed 555 questionnaires and 183 questionnaires were returned, indicating a response rate of 33 %. This low response rate could be a consequence of different levels of motivation from teachers. The remaining 143 questionnaires were retrieved following digital distribution, as some schools sent parents an e-mail including a link to complete the questionnaires online. For this sample, however, no response rate was available, because the total number of parents receiving this e-mail was unknown. To assess the test-retest reliability of the ECBI, participating parents were contacted by e-mail to fill out the ECBI again 6 months later. To motivate the parents to participate for a second time, a gift card was provided as a raffle prize. The response rate for this 6-month follow-up was 50.6 %.

Attrition analyses on the non-responders from the assessment of test-retest reliability indicated that parents of children with a non-western background were less likely to respond at the 6-month follow-up (*χ*^2^ (1) = 9.19, *p* \< .01). However, no differences between responders and non-responders were found on other demographic characteristics (child age, child gender, rater's gender and education). The baseline ECBI scores on the Intensity and Problem Scales also did not differ significantly (IS; *t* (324) = 1.76, *p* = .08, PS; *t* (324) = 1.76, *p* = .08) between responders and non-responders.

In total, 326 parents (86.8 % mothers) of 2 to 8-year old (*M* = 5.54, *SD* = 1.40) children completed the ECBI. The sample included 165 boys and 161 girls. The classification criteria of Statistics Netherlands ([@CR40]) were used to classify each child's ethnic background resulting in three categories. Most of the children (90.8 %) were classified as Dutch, 4.9 % were classified as other western (for example Spanish or French), and 4.3 % was classified as non-western. Parental education was categorized as low (no education or primary education), middle (secondary education) or high (higher academic education) (Statistics Netherlands [@CR41]).

### Clinical Sample {#FPar2}

Families were referred or recruited to take part in a parent management training intervention which aimed to help with their child's disruptive behavior problems and were involved in two treatment evaluation studies. Most families (*n* = 111) were referred to mental health services by a general practitioner or a child welfare organization. The other families (*n* = 96) were recruited following an information meeting at their child's school. Families who perceived problems in parenting were asked to participate in the treatment evaluation study. Due to the fact that participation in this group was voluntary, no refusal rates are available. In the referred group, sixteen families (14 %) refused to participate in the study, however, no demographic information is available for this group. A medical ethics committee approved these studies. All participants (*n* = 197) lived in an urban region in the Netherlands. All parents who participated provided informed consent and were contacted to complete a demographic questionnaire, the ECBI, and the SDQ in one sitting prior to beginning treatment. Participants received a small amount of compensation (€10 or €15 gift card) for their participation. Most parents received and returned the questionnaires by post, but some parents completed the questionnaires during a home visit by the researcher.

The overall sample consisted of 277 parents and 197 children (122 boys and 75 girls) aged between 2.5 and 8.5 years (*M* = 5.53, *SD* = 1.36). The dates of birth of four children were unknown. For these children we were therefore not able to calculate their exact age. For all children (*N* = 197) the mother was involved in the study. Additionally, for 79 children (40.1 %) both parents completed the questionnaires, because the father was also involved in treatment. The sample consisted of participants from a range of ethnic backgrounds, 54.7 % of the children were classified as Dutch, 1.8 % was classified as other western and 43.5 % was classified as non-western (mainly Moroccan and Turkish families).

Measures {#Sec6}
--------

### Eyberg Child Behavior Inventory (ECBI: Eyberg and Pincus [@CR19]) {#FPar3}

The Intensity Scale (IS) and the Problem Scale (PS) of the ECBI were included in this study The Intensity Scale measures the frequency of child behavior problems using a 7-point Likert scale (1 = *never* to 7 = *always*) and the overall score reflects the severity of disruptive behavior. The Problem Scale measures parental tolerance for their child's misbehavior, which is measured by asking parents whether or not they view each of the described behaviors as problematic, using a dichotomous scale (1 = *yes*, 0 = *no*). The Dutch ECBI was translated and back-translated which resulted in a final version being approved by Psychological Assessment Resources (PAR). In the clinical sample, participant level data from the two treatment evaluation studies were pooled and two slightly different versions of the Dutch ECBI translations were used (i.e., minor differences in the wording of 12 of the 36 items). For example, item 11 (*Argues/Discuses with parents about rules*). Considering that differences were minor and preliminary analyses revealed no impact, we can assume that there were no effects of combining these two versions for the current study.

### Strengths and Difficulties Questionnaire (SDQ) {#FPar4}

All parents in the clinically referred sample filled out the SDQ, a brief 25-item questionnaire which assesses emotional and behavior problems in children from 3 to 16 years of age (Goodman [@CR25]). The SDQ contains three response categories (0 = *not true*, 1 = *somewhat true* and 2 = *certainly true*) and has a Total Difficulties scale. The SDQ consists of five subscales all containing the sum of five items. In the current study the internal consistencies (Cronbach's alpha's) for all SDQ scales when completed by mothers were *α* = .66 (Emotional Symptoms), *α* = .57 (Conduct Problems), *α* = .79 (Hyperactivity/Inattention Problems) *α* = .34 (Peer Problems) and *α* = .73 (Prosocial Behavior). The internal consistencies for the scales when completed by fathers were comparable and ranged between *α* = .37 (Peer Problems) and *α* = .78 (Hyperactivity/Inattention Problems). The SDQ scale for conduct problems (SDQ-CON) and the scale for hyperactivity and impulsiveness (SDQ-HYP) were converted to a pooled scale (SDQ-CON+HYP), as was done by Axberg and colleagues ([@CR6]). This allowed for a comparison of the ECBI items, which were included in both scales.

### Symptoms for Clinical Diagnosis {#FPar5}

For most children in the clinically referred sample (*n* = 137) a diagnostic assessment was conducted as part of the baseline assessment for the treatment evaluation study. For some families no diagnostic information was collected due to differences in clinical practice or practical issues, for example some families were not reached for the diagnostic interview before the start of treatment. Children were assessed for the presence of attention or hyperactivity problems, oppositional defiant behavior and conduct problem behavior based on the diagnostic criteria of the fourth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV; American Psychiatric Association [@CR3]). Trained clinicians and psychiatrists administered these interviews and observations.

Statistical Procedure {#Sec7}
---------------------

All analyses were performed in SPSS version 19 or 21. Parents who did not complete all of the ECBI items (missing ≥4 items per scale) were excluded from the study, as is advised in the professional manual by Eyberg and Pincus ([@CR19]). In total, 7 children were excluded from the community sample and 28 children were excluded form the clinical sample. Chi-square tests revealed no differences in demographic characteristics between participants who had incomplete questionnaires and those with less than 4 missing items or no missing items. Also, as described in the manual guidelines, missing values were replaced with *1 (Never)* for the Intensity Scale and *0 (No)* for the Problem Scale (Axberg et al. [@CR6]; Eyberg and Pincus [@CR19]). The most common missing items were item 25 and item 27 (*Verbally / psychically fights with sisters and brothers*), because these questions were not applicable for parents with just one child.

In the community sample, 25 families had one or two missing items which were replaced, and in the clinical sample 24 families had one, two or three missing items which were replaced. Preliminary analyses with the participants who had complete ECBI's revealed no influence of the item replacement on the internal consistency and mean ECBI scores. Chi-square tests and one-way ANOVAs also revealed no significant differences in the demographic characteristics of the parents and children who had complete questionnaires and those who did not.

Statistical analyses were performed is three stages. First, the unidimensional structure of the ECBI scales was tested in order to allow for exploration of the other psychometric properties of the ECBI in the appropriate scales. The dimensionality of the ECBI scales was examined using item statistics, including item-total correlations and internal consistency (Cronbach's alphas). An exploratory factor analysis (EFA) was conducted as a preliminary analysis in order to examine the dimensional structure of the ECBI scales. Factors were extracted via principal axis factoring with oblique rotation. Oblique rotation was chosen, because it was expected that the factors measuring externalizing behavior would be correlated (Nolan et al. [@CR33]). The EFA was run without specifying the number of factors. Factor loadings, scree plots and eigenvalues using the Kaiser-Guttman rule (Fabrigar et al. [@CR22]) were examined and a parallel analysis (Horn [@CR28]) was conducted to determine if the ECBI contained a dominant first factor.

Subsequently, item response theory methods, a specific extension of the Rasch measurement model (Verhelst and Glas [@CR42]; Verhelst et al. [@CR43]) were used to confirm the one-dimensional structure of the ECBI Intensity and Problem Scales. This method requires a large number of observations (preferably \>300). Therefore, the community and clinical sample were combined for these analyses. The item scores on the community sample also showed too limited variation to perform a meaningful IRT analysis with this sample alone. Contrary to the basic Rasch model ([@CR35]) that assumes equal discriminative capacities for each test item, the extension of this model, the one-parameter logistic model (OPLM), allows individual items to vary by assigning item weights according to their capacity to discriminate between individuals on their level of problem behavior. Weights may vary between 1 (low discriminative capacity of an item) to 5 (very high discriminative capacity of an item). Like the basic Rasch model, OPLM requires the answer categories of the scales to have a dichotomous structure. Dichotomization was appropriate for this data, because a rating scale analysis showed disordered rating scale categories. For example, higher item categories showed lower item threshold difficulties than lower adjacent categories for many items. Hence, ECBI Intensity Scale items were first dichotomized into two categories indicating a low and high frequency of a specific problem behavior. In order to have an adequate distribution between categories and based on the distribution of the data, it was chosen to classify an item score of 1, 2, and 3 as 0 *(low)* and an item score of 4, 5, 6, and 7 as 1 *(high)*. Conditional maximum likelihood estimation methods were used to estimate the item and person parameters for the ECBI scales. Item fit to the OPLM model (after testing fit to the basic Rasch model) was tested using item-oriented fit statistics (S tests) that examine observed and expected numbers with a given item score conditional on the problem behavior level as measured with the ECBI. Overall goodness of fit of all item responses to the one-dimensional model was tested with the R1c statistic, a chi-square based test using *p* \> .05 as a criterion for model fit, meaning that the observed item responses do not differ significantly from the expected item responses in the unidimensional model.

After testing for the one-dimensional structure, additional psychometric properties were examined in both the community and clinical samples. These analyses included correlations, and the calculation of the ECBI Intensity and Problem Scale means for the total samples and subgroups. Differences between groups were examined using *t-*tests and one-way ANOVAs. The reproducibility of the ECBI items score from the test-retest reliability assessment was evaluated using quadratic weighted kappa coefficients for the ordinal structure of the ECBI Intensity Scale and unweighted kappa coefficients for the dichotomous structure of the ECBI Problem Scale. Additionally, the reproducibility of the ECBI sum scores (total Intensity Scale and Problem Scale) was evaluated using intraclass correlations, using a two-way mixed model (Fleiss and Cohen [@CR23]).

Finally, the discriminative validity was evaluated in the clinical sample to test the ability of the ECBI Intensity and Problem Scales to discriminate between significant DSM-IV symptoms with regards to ADHD, ODD, and CD. One-way ANOVAs were used to evaluate differences in mean scores between these diagnostic groups.

Results {#Sec8}
=======

Dimensionality of the ECBI Scales {#Sec9}
---------------------------------

The internal consistency (Cronbach's alpha's) of the ECBI scales was high in both the community sample (COS; IS & PS; *α* = .93) and the clinical sample (CLS; IS; *α* = .93, PS; *α* = .91). Also, coefficients of the father reports in the clinical sample were almost equal (IS; *α* = .93, PS; *α* = .92). The corrected item-total correlations indicated similar results in both samples, with coefficients for the ECBI Intensity and Problem Scales ranging from 0.09 (item 36, *Wets the bed*) to 0.73 (item 9, *Refuses to obey until threatened with punishment*). The median of these scores ranged from 0.46 (CLS-PS) to 0.55 (CLS-IS), indicating an overall satisfactory item-total correlation.

Subsequently, the EFA on the ECBI Intensity Scale revealed a dominant first factor, which explained 30.7 % of the variance in the community sample and 32.1 % of the variance in the clinical sample. The eigenvalue analysis identified nine factors in both samples with eigenvalues \>1. The percentage of explained variance for the eight additional factors ranged from 2.8 to 7.4. A parallel analysis extracted ten factors in the community sample and six factors in the clinical sample. In both samples, however, a dominant first factor was identified based on the raw data eigenvalues (for example 11.2 for the first factor compared to 2.1 for the second factor in the clinical sample). The EFA of the ECBI Problem Scales revealed similar results. For this scale a dominant first factor was also found explaining 30.0 % of the variance in the community sample and 25.3 % of the variance in the clinical sample. Eleven factors with eigenvalues ≥1 were identified in the community sample compared to 10 for the clinical sample. Again for this ECBI Problem Scale these additional factors had low percentages of unique explained variance ranging from 2.8 to 7.6. The parallel analysis also revealed a high number of factors for both community (19) and clinical samples (9), however, based on the raw data eigenvalues for the ECBI Problem Scale a dominant first factor was again identified.

In general, factor loadings of the ECBI Intensity and Problem Scale items on the first dominant factor were satisfactory and ranged from 0.09 (item 36, *Wets the bed*) to 0.76 (item 10, *Acts defiant when told to do something*). The median factor loading scores ranged from 0.50 (CLS-PS) to 0.59 (CLS-IS). In both samples ECBI Intensity and Problem Scales factor loadings for item 36 (*Wets the bed*) were low (\<.25). Item 21 *(Steals)* had poor factor loadings (\<.30) on the ECBI Intensity Scale. Figures [1](#Fig1){ref-type="fig"} and [2](#Fig2){ref-type="fig"} present the scree plots for the ECBI scales which also confirm the presence of one dominant factor. Therefore, we used the Rasch model to further investigate the one-factor structure of the ECBI Intensity and Problem Scales.Fig. 1Scree plots ECBI Intensity and Problem Scale for community sampleFig. 2Scree plots ECBI Intensity and Problem Scale for clinical sample

The community and clinically referred sample data were combined to conduct the Rasch analysis resulting in a total sample size of *N* = 514 for the ECBI Intensity Scale and *N* = 481 for the ECBI Problem Scale. The initial Rasch analysis revealed insufficient item fit of the ECBI scales to the model. Additionally, the extension of the Rasch model (OPLM) was conducted, allowing the items to differ in their discriminative capacity. Items were weighted for their ability to discriminate between individual participants on their level of problem behavior on the ECBI scales. After weighting the items, there was good overall fit on the OPLM for both ECBI scales. The observed and expected scores using the model were similar. The R1c goodness of fit statistic for ECBI Intensity Scale was χ^2^ (105) = 115.1, *p* = .237. For the ECBI Problem Scale the R1c statistic was χ^2^ (105) = 83.6, *p* = .936. These results indicate that the 36 items of the ECBI Intensity and Problem Scale constitute one dimension. Using the OPLM, items can be weighted for their impact. Table [1](#Tab1){ref-type="table"} presents the weights for the specific items of the ECBI scales. For the ECBI Intensity Scale item 13 (*Has temper tantrums*) and item 19 (*Destroys toys and other objects*) were classified with the highest weights (5). This indicates that when a parent scores 4, 5, 6 or 7 (after dichotomization 1) on these specific items, a higher total score of problem behavior is expected. For the ECBI Problem Scale items 8 (*Does not obey house rules on own*), 10 (*Acts defiant when told to do something*), and 11 (*Argues with parents about rules*) had the highest weights.Table 1Classification of proposed weighted scores per item for the ECBI Intensity and Problem Scale based on the extended Rasch model (OPLM) outcomesWeightsIntensity scale itemProblem scale item1.2, 362, 362.1, 4, 6, 7, 16, 21, 25, 26, 271, 4, 16, 22, 333.3, 5, 12, 15, 18, 20, 22, 23, 24, 32, 333, 5, 6, 7, 15, 18, 20, 21, 23, 24, 25, 27, 28, 29, 30, 32, 34, 354.8, 9, 10, 11, 14, 17, 28, 29, 30, 31, 34, 359, 12, 13, 14, 17, 19, 26, 315.13, 198, 10, 11After dichotomization of the ECBI Intensity Scale into 0 and 1 and using these weights a maximum of 111 can be scored. For the ECBI Problem Scale a maximum of 113 can be scored

Psychometric Properties {#Sec10}
-----------------------

### Descriptive Statistics {#FPar6}

In both the community and clinical samples the correlations between the ECBI Intensity and Problem Scale were significant (COS; (*r* (304) = .62, *p* \< .001), CLS mother reports; (*r* (175) = .75, *p* \< .001), CLS father reports (*r* (73) = .67, *p* \< .001). Respectively, they shared 38, 45 and 56 % of the variance, indicating a moderately strong correlation. In the community sample, standardized positive values for skewness and kurtosis were significant on both the ECBI Intensity and Problem Scales, indicating a non-normal distribution of the scales. For the clinical sample, for mother and father reports, these values revealed a normal distribution.

Table [2](#Tab2){ref-type="table"} shows the mean scores for the ECBI Intensity and Problem Scales for both samples, organized by children's age, sex and ethnicity, and informant's gender and educational level. Subgroup analyses revealed significant sex differences in the ECBI Intensity Scale in the community sample; boys had higher scores than girls (*t* (324) = 2.32, *p* = .02) and in the ECBI Problem Scale in the Clinical Sample (*t* (175) = 2.50, *p* = .01). The effect sizes for these differences were small (COS; *d* = .26, CLS; *d* = .38). Additionally, in the clinical sample one-way ANOVAs revealed a significant effect for child ethnicity on the mother ECBI Intensity Scale (*F* = (2165) 10.88, *p* \< .001). Mothers of children with a Dutch background reported a higher frequency of behavior problems than mothers of children of a non-western background.Table 2Mean and standard deviations of ECBI Intensity and Problem Scale scores for the community sample and clinical sample organized by subgroupsCommunity sample (*N* = 326)Clinical sample (*N* = 197)Intensity scoreProblem scoreIntensity scoreProblem score*nM (SD)nM (SD)nM (SD)nM (SD)*Child age 2--514986.1 (24.4)1414.0 (6.0)118129.9 (34.5)11015.3 (8.5) 6--817784.3 (23.5)1634.2 (6.1)72130.2 (34.7)6415.6 (9.0)Child sex Girl16182.0 (23.7)^a^1513.9 (6.0)74124.2 (33.8)7013.5 (8.4) Boy16588.1 (23.7)^a^1534.4 (6.1)119133.6 (34.2)10716.7 (8.6)Child ethnicity Dutch background29685.5 (24.4)2774.1 (6.1)92142.1 (31.1)^b^8316.9 (7.5) Western background1684.9 (19.1)164.6 (4.7)3144.0 (24.6)321.3 (4.2) Non-western background1476.6 (15.9)115.6 (7.5)73119.3 (32.0)^b^6614.7 (9.3)Informant Mother28385.3 (24.5)2634.3 (6.2)193130.0 (34.3)17715.4 (8.6) Father4383.7 (19.4)413.2 (4.5)81134.2 (32.1)7316.5 (8.9)Informant's education Low112011620113.3 (33.4)1914.6 (8.8) Middle12883.3 (26.4)1174.3 (6.7)100135.6 (33.2)9016.5 (8.4) High19786.1 (22.0)1864.0 (5.6)41135.4 (32.0)3915.1 (8.6)Total Baseline assessment32685.1 (23.9)3044.1 (6.0)193130.0 (34.3)17715.4 (8.6) Six-month follow-up16588.1 (25.9)1564.3 (6.0)--------Scores for the community sample include both mother or father reports. Scores for the clinical sample were based on mothers reports, except for the informant category, father scores are based on the same children; Means in the same column having the same superscript are significantly different at *p* \< .05

### Informant Differences in Clinical Sample {#FPar7}

Both parents of 79 children completed the ECBI. Significant correlations were found between mother and father reports for the Intensity Scale (*r* (79) = .57, *p* \< .001) and Problem Scale (*r*~*S*~ (73) = .49, *p* \< .001). No significant effect of the informant's gender was found for the total clinical sample, however, a paired sample *t*-test for the group with the mother and father reports (*n* = 79) revealed a significant difference (*t* (78) = 2.18, *p* = .03) for the Intensity Scale. Mothers reported a higher frequency of their child's behavior problems than fathers (mothers, *M* = 142.1, *SD* = 31.3; fathers, *M* = 134.9, *SD* = 32.2). No significant differences were found on the Problem Scale (mothers, *M* = 16.7, *SD* = 8.3; fathers, *M* = 16.8, *SD* = 8.6).

### Reproducibility in the Community Sample {#FPar8}

Test-retest reliability was calculated for the 165 children in the community sample for whom the ECBI was completed at baseline and again 6 months later. Significant correlations between baseline and follow-up assessments were found for the Intensity Scale (*r* (165) = .84, *p* \< .001) and Problem Scale (*r*~*S*~ (156) = .60, *p* \< .001). Paired *t*-tests revealed a stable pattern of behavior over time for both scales (IS; *t* (164) = −.63, *p* = .53, PS; *t* (155) = −.16, *p* = .87). The reproducibility of the items and scale scores using weighted kappa and intraclass correlations are presented in Table [3](#Tab3){ref-type="table"}. Kappa coefficients of the individual items indicated moderate to high reproducibility over 6 months. Weighted kappa coefficients ranged from 0.39 (item 21, *Steals*) to 0.76 (item 36, *Wets the bed*) for the ECBI Intensity Scale. The unweighted kappa for the ECBI Problem scale ranged from 0.25 (item 8, *Does not obey house rules on own*) to 0.56 (item 31, *Has short attention span*). Although some individual items had slightly lower kappa coefficients indicating moderate reproducibility, the intraclass correlations (ICC) between the baseline and follow-up assessments for the ECBI Intensity and Problem Scales were generally high (Table [3](#Tab3){ref-type="table"}).Table 3Reproducibility of the item and total scale scores for the ECBI scales for the community sampleIntensity scale (*n* = 165)Problem scale (*n* = 160)Weighted KappaUnweighted Kappa1.Dawdles in getting dressed0.6560.3932.Dawdles or lingers at mealtime0.5810.5003.Has poor table manners0.5930.5244.Refuses to eat food presented0.6720.4795.Refuses to do chores when asked0.4850.3066.Slow in getting ready for bed0.5980.5257.Refuses to go to bed on time0.4740.4078.Does not obey house rules on own0.4930.2499.Refuses to obey until threatened with punishment0.6480.48110.Acts defiant when told to do something0.5380.37511.Argues with parents about rules0.5300.43112.Get angry when doesn't get own way0.5840.45213.Has temper tantrums0.6540.46514.Sasses adults0.5700.35715.Whines0.4910.37516.Cries easily0.7110.45817.Yells or screams0.7020.50618.Hits parents0.6610.29619.Destroys toys and other objects0.6500.52520.Is careless with toys and other objects0.5570.34821.Steals0.3860.52922.Lies0.5140.37623.Teases or provokes other children0.6410.53624.Verbally fights with friends own age0.5770.34125.Verbally fights with sisters and brothers0.6590.44526.Physically fights with friends own age0.5320.34127.Physically fights with sisters and brothers0.5910.41928.Constantly seeks attention0.6660.45929.Interrupts0.5020.26030.Is easily distracted0.6610.41131.Has short attention span0.6730.56132.Fails to finish tasks or projects0.7100.39133.Has difficulty entertaining self alone0.6860.35534.Has difficulty concentrating on one thing0.7320.46635.Is overactive or restless0.6340.46336.Wets the bed0.7560.381Intraclass correlation (ICC)0.840.74Kappa coefficients and Intraclass correlations for the community sample were calculated using baseline and follow-up scores

### Convergent and Divergent Validity in the Clinical Sample {#FPar9}

To examine the convergent and divergent validity of the ECBI scales in the clinical sample, correlations were calculated between the scores from the ECBI scales and the scores from the SDQ scales (see Table [4](#Tab4){ref-type="table"}). The pattern of the correlation coefficients with regards to convergent validity were as hypothesized. The convergence between the ECBI Intensity Scale and the SDQ Conduct Problem and Hyperactivity/Impulsiveness scales ranged from *r*~*S*~ = .46 to .75. For the ECBI Problem Scales the convergence with these scales ranged from *r*~*S*~ = .36 to .62.Table 4Correlations between ECBI Intensity and Problem Scales and SDQ scales in the clinical sampleStrengths and Difficulties Questionnaire (SDQ)*n*TOTCONHYPCON+HYPEMOPEERPROECBI mother reports Intensity1920.670.650.630.750.260.13^ns^−0.44 Problem1760.620.530.460.630.370.14^ns^−0.19^ns^ECBI father reports Intensity790.540.570.480.620.190.09^ns^−0.39 Problem710.400.460.360.500.12^ns^0.03^ns^−0.10^ns^*TOT* SDQ total difficulties scale, *CON* SDQ conduct problems scale, *HYP* SDQ hyperactivity/inattention scale, *CON+HYP* pooled SDQ conduct problems and hyperactivity/inattention scale, *EMO* SDQ emotional symptoms scale, *PEER* SDQ peer problems scale, *PRO* SDQ prosocial behavior scaleAll correlations without a superscript were significant at *p* \< .001; ^ns^ = no significant correlation

For all scales, correlations were lower between measures completed by fathers than those completed by mothers. Mothers were more likely to report similar behavior problems on the ECBI and SDQ than fathers. As expected, Table [4](#Tab4){ref-type="table"} shows higher correlations for the externalizing behavior SDQ scales compared to the SDQ Emotional Symptoms Scale (*r*~*S*~ = .12 to .37) and the SDQ Peer Problems Scale (*r*~*S*~ = .03 to .14). Also, the ECBI scales (and in particular the IS) were negatively correlated with the SDQ Prosocial Behavior Scale (*r*~*S*~ = −.10 to −.44).

### Discriminative Validity in the Clinical Sample {#FPar10}

Diagnostic information was available for 137 children (70 %). Fifty-one children (37.5 %) had no symptoms that met the criteria for a disruptive behavior disorder. Based on DSM-IV criteria, 32 children (23.4 %) were classified with significant attention deficit hyperactivity disorder symptoms (ADHD), nine children (6.6 %) were classified with significant oppositional defiant disorder symptoms (ODD), and two children (1.5 %) with conduct disorder symptoms (CD). Thirty-one children (22.6 %) had both significant ODD and ADHD symptoms, two children had significant ODD and CD symptoms, and two children had both significant ADHD and CD problems. In eight children (5.8 %) significant symptoms of all three disorders (ADHD, ODD & CD) were found.

To assess the ability of the ECBI Intensity and Problem Scale to differentiate between different behavioral disorders within the externalizing problems spectrum, mean scores for each diagnostic group were calculated (Weis et al. [@CR44]). As a consequence of incomplete diagnostic data, children with no diagnostic information were excluded from these analyses. Children who met criteria for more than one DSM-IV disorder (ADHD, ODD & CD) were classified into the highest severity group. Severity ranges were assigned based on existing literature (Ross et al. [@CR37]) with severity increasing from ADHD to ODD, and finally to CD as the most severe disorder. Mean scores for the ECBI Intensity and Problem Scales are presented in Table [5](#Tab5){ref-type="table"}. One-way between-groups analyses of variance (ANOVA) revealed significant differences between diagnostic groups on the ECBI Intensity Scale *F*(3, 119) = 29.81, *p* \< .001 and ECBI Problem Scale *F*(3, 119) = 16.67, *p* \< .001. Post-hoc comparisons showed significant differences on both ECBI scales for children with no diagnosis and children with significant DSM-IV externalizing behavior symptoms. The ECBI Intensity Scale distinguished between three groups, based on the presence of symptoms: (1) children without significant externalizing symptoms, (2) children with significant ADHD symptoms, and (3) children with significant ODD and CD behavior symptoms. The ECBI Problem Scale was not able to differentiate between the different behavioral disorders within the externalizing problems spectrum, but it could differentiate between children with and without clinical symptoms of ADHD, ODD, or CD.Table 5Means and standard deviations of ECBI Intensity and Problem Scale by clinician assessed significant DSM-IV symptoms (*n* = 137)Clinician assessed symptomsNo diagnosis (*n* = 51)ADHD (*n* = 32)ODD (*n* = 39)CD (*n* = 14)*M (SD)M (SD)M (SD)M (SD)*ECBI mother reports Intensity111.40 (24.36)^a^134.38 (23.64)^b^157.40 (28.30)^c^162.32 (24.71)^c^ Problem10.72 (7.42)^a^16.53 (7.43)^b^20.43 (6.93)^b^23.0 (5.35)^b^Results in this table are mother reports from the clinical sample. Scores in the same row having an identical superscript are not significantly different at *p* \< .05

Discussion {#Sec11}
==========

The purpose of the current study was to investigate the psychometric properties of the ECBI in Dutch children. The dimensionality, internal consistency, test-retest reliability (reproducibility), convergent, divergent and discriminative validity were examined and our results provide evidence for good psychometric qualities of the ECBI in the Netherlands. This is in line with our hypotheses and the previous findings from other international studies.

Findings from this study confirm the one-dimensional structure of the ECBI Intensity and Problem Scales when measuring overall child disruptive behavior in a Dutch community and clinical population. These findings were supported by both classic psychometric tests (e.g. exploratory factor analyses, internal consistency) and modern psychometric tests (Rasch analysis, OPLM). Results confirm the use of the preferred one-factor scale in treatment outcome studies when compared to the three-factor structure. Due to the fact that these modern test analysis techniques are less dependent on sample characteristics, the generalizability of these results is high. These findings also support the use of the ECBI for screening and assessment purposes, because the ECBI Intensity and Problem Scales were able to discriminate between children with and without significant symptoms of ADHD, ODD or CD.

Good convergent and divergent validity of the ECBI Intensity and Problem Scales were found with the SDQ in the clinical sample. This is similar with results found by Axberg et al. ([@CR6]) in a Swedish community sample. Also, in other studies which examined the correlations of the ECBI Intensity Scale and Problem Scale with other scales for child behavior problems (e.g. Boggs et al. [@CR8]; Funderburk et al. [@CR24]). The strong correlations between the Intensity and Problems Scales (ranging from 0.62 to 0.75) found in the present study, the similar pattern of correlations found for the construct validity, and the similarity of the patterns over different informants (mothers and fathers), raise questions about the usefulness of keeping both ECBI scales separate. Given the parsimony criteria, it can be suggested to combine both scales into a single scale. In contrast with this suggestion, Eyberg ([@CR18]) stressed the importance of both ECBI scales which measure related but also include distinct dimensions of disruptive behavior in children. Eyberg ([@CR18]) suggested that parental perceptions are the underlying construct of the development of the separate scales. The ECBI Intensity and Problem Scales may be especially useful in regard to parental tolerance (McMahon and Frick [@CR30]). Parents with a low Intensity score in conjunction with a high Problem Scale score may indicate high parenting stress or intolerance with the child's behavior. On the other hand, parents with a high Intensity score and a low Problem score have a high tolerance level or are reluctant to acknowledge the behavior problems of their child. Although the ECBI scales can be useful with respect to parental perceptions, future research should study the added value of using both scales in treatment effectiveness research and screening proposes. Using additional measures to assess child behavior problems, such as observational measures in combination with a questionnaire assessing parental distress and perceptions, like the Parenting Stress Index (PSI; Abidin [@CR1]) is recommended.

Findings regarding informant differences were contradictory to previous research (Colvin et al. [@CR15]). In our clinical sample, mothers reported higher frequencies of disruptive behavior problems than fathers, for the same child. A possible reason for the tendency of mothers to report higher frequencies of child disruptive behavior is the mother's role as primary caregiver. Due to the fact that mothers spend more time with their children, higher reported frequencies may be a consequence of more exposure to the problem behavior of the child (Biller [@CR7]). Another possible reason for the discrepancies between the mother and father reports could be differences in the child's behavior in the presence of the parents. It has been previously found that behavior problem children are more likely to comply when with their fathers (Campbell [@CR14]; Patterson and Maccoby [@CR34]). Fathers may, therefore, rate their children's problem behavior as less frequent.

Implications {#Sec12}
------------

These results suggest the possibility of weighing items when using them for screening purposes. If parents report a high frequency of a specific behavior on an item with a high weight (for example item 13, *has temper tantrums*), this child is likely the have a high total score on the ECBI Intensity Scale. Asking parents about the frequency of their child's temper tantrums would be an easy way to identify young children at risk for severe disruptive behavior problems and then refer these families for preventive treatment. This is, however, a new direction with regards to the use of the ECBI scales, further research on this item weighting system is needed.

Considering the suggestions made by Axberg et al. ([@CR6]), minor changes are suggested in the Dutch ECBI version. For example, a checkbox for the sibling items (25 & 27), where a rater can indicate whether these questions are applicable to their child, would be useful. This would result in fewer missing items. Additionally, the low item statistics on item 36 *(wets the bed)* suggests that further explanation of this specific item would be helpful and a checkbox may again be useful. Then raters can indicate whether this question is applicable to the child, for example some children still wear a diaper during the night. These suggested changes might, however, affect the total ECBI Intensity and Problem scores, and therefore further consideration on the changes is required.

Finally, with regards to the normative data, the ECBI Intensity and Problem Scale means for the total community sample were significantly lower than the US norms found by Colvin and colleagues ([@CR15]) (IS; *t* (604) = 5.83, *p* \< .001, PS; *t* (582) = 4.02, *p* \< .001). This finding is similar to those found in other northern or western European studies which have explored ECBI norms (Axberg et al. [@CR6]; Reedtz et al. [@CR36]). Reconsideration of the ECBI Intensity and Problem scale cut-off points may also be helpful with regards to clinical assessment and treatment outcome studies.

Strengths and Limitations {#Sec13}
-------------------------

Our study has several strengths. Firstly, the inclusion of both a community and clinical sample provided information about different populations, which contributed to the generalizability of the study results within a Dutch population. Secondly, the multi-ethnic clinical sample was representative of the composition of other populations in other urban regions in western European countries. Thirdly, the use of modern test analysis techniques, which are less dependent on the specific characteristics of the samples, are an important strength with regards to the generalizability of the study results on the one-dimensional structure of the ECBI.

However, this present study has a number of limitations. First, in the community sample fewer children from ethnic minority groups were included and the response rate was partly unknown. The response rate was therefore small and the attrition rate (49.4 %) for the 6-month test-retest was high. Consequently, there is a lack of information about the generalizability of our findings, especially on the mean scores. Additional research on the psychometric properties and the mean scores in a multi-ethnic community sample with more focus on the response rate and the prevention of attrition is therefore recommended. Furthermore, in comparison with the clinical sample, the ECBI scales were not normally distributed in the community sample. However, non-normal distributions of scores are common in community samples because low answer categories (*never*) are chosen more frequently. As a consequence of the limited variation in the community sample and the relatively small sample sizes, we chose to combine data from both samples in the IRT analysis.

A final limitation is the way in which the clinical diagnoses were conducted by trained clinicians. Children in the clinical sample were from different child mental health centers. Although all clinicians used structured interviews according to DSM-IV criteria, no standardized procedure was used to assess the significant symptoms of ADHD, ODD and CD in the Dutch children. We have therefore chosen to use the term classifications rather than diagnoses. Nevertheless, results regarding the classifications should be interpreted with caution, as is common practice in Dutch clinical practice.

Conclusion {#Sec14}
==========

The results of the current study provide evidence that the ECBI is a psychometrically sound measure for indicating disruptive behavior problems in children in the Netherlands. Data suggests that the ECBI Intensity and Problem Scales are internally consistent and appropriately correlated with another well-established questionnaire (the SDQ). The ECBI Intensity Scale is also able to differentiate between diagnostic groups within the externalizing behavior spectrum. Based on the evidence found for the one-dimensional structure of the ECBI, the original defined ECBI Intensity and Problem Scales are useful for screening and intervention research purposes in a Dutch population. The use of weighted items could also improve the use of the ECBI for screening purposes and clinical research, but further investigation on this new area is recommended.
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